Proof. The hypothesis and the preceding lemma imply that the eigenspaces of T are orthogonal and that H is their direct sum. It follows that T is an isometry of H onto H.
By reduction of a matrix to triangular form it is easily seen that a unimodular contraction on a finite dimensional Hubert space is unitary. In the general infinite dimensional case it follows from the proof of Proposition 1.2 that by dropping to the orthogonal complement of the eigenspaces we may assume that the spectrum of a unimodular contraction is continuous. Indeed, since the spectrum is all boundary, it follows that Sp (T) coincides with the approximate point spectrum of T. Since by the above remarks, the point spectrum may be assumed empty, it follows that the spectrum of T is all continuous spectrum. By contrast, we mention an example of Jamison [6] . He exhibits a nonnormal operator T on L 2 (0,1) whose spectrum is the unit circle C and consists of point spectrum only.
In general, except for Corollary 1, the author has been unable to find sufficient conditions for the normality of a unimodular contraction. In view of the result below (Theorem 2) and the preceding paragraph, the size or type of the spectrum is not the place to look.
2* Examples and main results. EXAMPLE 1. Let H be the set of sequences a = {a*}**, of complex numbers such that Σ \a n \ 2 is finite, with the usual inner product (α, b) = Σ a n b n . Let {x^Z^QH be the canonical orthonormal basis for H, i.e. is the "characteristic function of n". Let 0 < t < 1, and let G be the operator defined by [tx {0) if n = 0 , Gx
if n Φ 0 .
Let U denote the bilateral shift operator,
, for all n. Then T = UG is a contraction which is not unitary. We assert that Tis a unimodular contraction. Indeed, a computation yields || T~k || = t~f or k = 1, 2, •••. Thus the spectral radius of T~ι is 1. It follows that Sp (T) is a subset of the unit circle. Further investigation shows that Sp(Γ) is the entire unit circle.
The example T just given cannot lie in any finite von Neumann algebra. The reason is that T is completely nonunitary, i.e. for each nonzero vector x, there is a positive integer n such that either || T n x || Φ || x ||, or || T**x || Φ \\ x ||; but it is not true that the sequence T, Γ In what follows certain concepts from the theory of von Neumann algebras are used. A standard reference is [3] . For the convenience of the reader these concepts are summarized here.
A von Neumann algebra is a self-adjoint algebra of bounded linear operators on a Hubert space which contains the identity operator and is closed in the weak operator topology [3: p. 33 
We say that projections P and Q in a von Neumann algebra M are equivalent if there is an element X in Λf such that X*X = P and XX* = Q. A projection P in Λf is ,/wnte if there is no projection Q <^ P which is equivalent to P (except P), and infinite otherwise. A von Neumann algebra is purely infinite if each nonzero projection belonging to its center is infinite. Proof. By a result of Kaplansky [7: Lemma 4.4] there are projections {PJϋo, in M which are mutually orthogonal and mutually equivalent, and ΣP n = /. Let H n be the range of P n . There is a unitary operator U in M such that UH n = H n+1 for all n. Let 0 < t < 1. 
Thus M = CM® (I -C)M, where CM is finite, and (I -C)M is purely infinite. By Lemma 2.3, (/-C)M contains a unimodular contraction S which is not unitary. Then C + S is a unimodular contraction in M which is not unitary. COROLLARY 1. A unimodular contraction of finite type is unitary. (An operator is said to be of finite type if the von Neumann algebra it generates is finite).
As is known (see [10] ), each contraction T on Hubert space H has a unitary dilation U defined on a Hubert space K containing H as a closed subspace, i.e. Tx = PUx for x in H, where P is the projection of K onto H. The unitary operator U and the Hubert space K may be chosen to satisfy one or both of the following conditions:
(i) T n x = PU n x, T* n x = PZJn x, for each x in H and each n = 0,1,2, ...,
(ii) K is the subspace generated by U n x, with x in H and n = 0, ±1, ±2, . The operator U is correspondingly referred to as a strong unitary dilation of T, and a minimal unitary dilation of T, respectively. If U is a strong unitary dilation of I 
Then T is not unitary but it is Jo shown in [2: p. 136-7] that T is a contraction with Sp(T) = C.
In each of the preceding three examples the spectrum of the nonunitary unimodular contraction T was the entire unit circle C. That this was an accident is indicated by the following result. ( V + I)- 1 . Since P is positive, so is /-T*T so that T is a contraction. The required operator is -z 0 T. To get the general case, let U be any unitary operator with spectrum equal to K. Fixing any point z 0 in if and T as above A = Z70 ( -2 0 T) is a nonunitary unimodular contraction with spectrum equal to K.
Retain the notation of the preceding paragraph. Since 3* Linear mappings of operator algebras* In [8: Th. 2] it was shown that an identity conserving linear mapping of a von Neumann algebra M into a von Neumann algebra N which maps the semigroup of regular contractions in M into the semigroup of regular contractions in N is a C*-homomorphism. We can now prove a similar result allowing M to be merely a C*-algebra provided that N lies in some finite von Neumann algebra. If φ is such a mapping, then the results of [8] show that φ maps the unitary operators in M into unimodular contractions in N. By Theorem 1 φ preserves unitary operators so is a C*-homomorphism [9: Corollary 2],
